A b s t R A c t barks, roots, fruits, buds, leaves and other parts of plant are considered as source of essential aromatic oils to cure several ailments. the antioxidant property has been shown to be important in recovery from several diseases. the essential oil extracted from eucalyptus leaves was tested for phytochemical analysis and antioxidant activities. the eucalyptus oil extracted from the leaves of Eucalyptus globulus family Myrtaceae was screened for the presence of phytochemicals and their effect on 2, 2-Diphenyl-1-picryl-hydrazyl radical (DPPH) and Nitric oxide free radical. Phytochemical screening of the plants showed the presence of flavonoids, terpenoids, saponins and reducing sugars. Eucalyptus globulus is not having any cardiac glycosides and anthraquinones. the free radical scavenging activity of the different concentrations of the leaf oil (10, 20, 40, 60 and 80% (v/v) in DMsO) of E. globulus increased in a concentration dependent fashion. In DPPH method, the oil in 80% (v/v) concentration exhibited 79.55 ± 0.82%. In nitric oxide radical scavenging assay method, it was found that 80% (v/v) concentration exhibited 81.54 ± 0.94% inhibition. It was concluded that leaf oil is potent inhibition of free radicals.
INTRODUCTION
Free radicals are atoms or groups of atoms with an odd (unpaired) number of electrons and can be formed when oxygen interacts with certain molecules. [1] Once formed these highly reactive radicals can start a chain reaction. The chief danger of free radical is that when they react with important cellular components such as DNA, or the cell membrane, the cell functions poorly or die. [2] To prevent free radical damage the body has a defense system of antioxidants. [3] [4] Antioxidants are intimately involved in the prevention of cellular damage thus inhibits the common pathway for cancer, aging and a variety of diseases. [5] [6] In order to prevent this cellular damage, apart from body natural defense system, some herbal extracts/ oils/formulations has been proved as important antioxidant agents. [7] [8] [9] Several researchers have shown that aromatic and medicinal plants are sources of diverse nutrient and non nutrient molecules, many of which can cure several ailments as pain, pyrexia, hypertension, kidney stone and sunburn diseases. [10] [11] [12] In traditional books of Ayurveda, the eucalyptus oil has been strongly recommended for antimalarial action, antiseptic action, antispasmodic, antiviral, astringent, balsamic, decongestant, deodorant, depurative, diuretic, expectorant, febrifuge, hypoglycaemic and rubefacient stimulant action. [13] [14] The literature survey revealed that eucalyptus oil antioxidant activity has not been proved scientifically, so the phytochemical investigation and antioxidant properties were subjected for evaluation. It is also used as a stimulant and antiseptic gargle and if locally applied, it impairs sensibility. [15] [16] E. globulub is a large tree attaining a height of 300 ft. or more, with a clean straight bole under forest conditions, but often tending to branch freely when grown in the open. Leaves on juvenile shoots are opposite, sessile, cordateovate and covered with a bluish white bloom. [17] The adult leaves are alternate, lanceolate, 6-12 inch long and 1-2 inch broad. [18] Stems of the seedlings and coppice shoots are quadrangular. Flowers are in cymose panicles. [19] The oil extracted was screened for the presence of carbohydrate, tannins, phenolic compounds, alkaloids, anthraquinones, cyanogenetic glycosides, saponin glycosides and steroidal nucleus by using the reported methods. [22] In-vitro antioxidant activity DPPH free radical scavenging activity [23] [24] Ascorbic acid (10 mg) was dissolved in methanol and diluted in a way to get the final concentration of 100 µg/ml and it served as positive control. Various dilutions of Eucalyptus oil were prepared by dissolving it into DMSO and finally concentration of 10, 20, 40, 60 and 80% (v/v) were prepared. One ml of 100 µM DPPH in methanol was mixed with equal volume of the diluted eucalyptus oil solution in phosphate buffer (pH 7.4), mixed well and kept away from light for 20 min. The prepared test solutions mixture was protected from light by wrapping the test tubes with aluminum foil. The absorbance at 517 nm (DPPH) was monitored in presence of different concentrations of extract. Absorbance of blank solution was also measured to determine the absorbance of DPPH prior to start of reaction with the eucalyptus oil. Percentage inhibition of the radicals was calculated according to formula as per equation 1.
Nitric oxide radical scavenging activity [25] [26] Nitric oxide (NO) was generated from sodium nitroprusside (SNP) and was it was measured by the Griess reagent. SNP in saline phosphate buffer generates NO that can be estimated by the use of Griess Reagent. SNP (10 mM) in phosphate buffer saline (PBS) was mixed with different concentration of oil 10, 20, 40, 60 and 80% (v/v) and the resulting mixture was subjected for incubation at 25°C for 180 minutes. The samples of the above mixture were reacted with Griess reagent which is comprised of 1% sulphanilamide, 0.1% naphthylethylenediamine dichloride and 3% phosphoric acid. The absorbance of the colored component formed during the diazotization reaction of nitrite ion with sulphanilamide and then coupling with naphthylethylenediamine dichloride was measured at 546 nm and also the absorbance of ascorbic acid in similar process after reacting with Griess reagent was measured. The ascorbic acid absorbance served positive control.
Nitric Oxide scavenged (%) = A control -A test × 100 A control
Where, A control = Absorbance of control reaction and A test = Absorbance in the presence of the samples of eucalyptus oil. Each experiment was carried out in triplicate and results are expressed as mean % scavenged activity ± SD.
medicinal properties of Eucalyptus reside in its oil, which is extracted from the fresh leaves. [20] Eucalyptus leaf is an approved remedy of the German Government's Federal Institute for Drugs and Medical Devices (Commission E) for catarrhs of the respiratory tract. Eucalyptus oil is generally compared to menthol because of its tendency to acts on receptors in the nasal mucosa, which help to alleviate nasal congestion. [21] 
MATERIALS AND METHOD

Plant material and extraction
Eucalyptus globulus fresh leaves were collected in the month of February 2010 from garden of IFTM campus, Moradabad. The leaves were identified, authenticated and voucher specimen (No. IFTM/EL/1/2010) is kept in herbarium section of Deptt. of Pharmacognosy, IFTM, Moradabad, India for future reference. The collected leaves were properly washed with tap water, cutted into small pieces (total weight 100 gm) and packed in distillation flask of Clavenger's apparatus with sufficient quantity of water and few pieces of porcelain chips to avoid bumping during distillation. The extraction was continued for six hours. The eucalyptus oil was collected from graduated receiver and purified by anhydrous sodium sulphate for removing water traces.
The oil obtained was diluted with DMSO at the concentrations of 10, 20,. 40, 60 and 80% (v/v) and were used for in vitro antioxidant studies following DPPH and Nitric oxide free radical scavenging assay.
Chemicals
1,1-diphenyl-2-picryl-hydrazyl (DPPH), Curcumin,EDTA, Ascorbic acid, perchloric acid were purchased from Sigma, St. Louis, USA. All other chemicals and reagents as sulphanilamide, naphthylethylene diamine dihydrochloride, sodium nitroprusside, methanol and phosphoric acid used were of analytical grade. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54 method. For this, five concentrations -10, 20, 40, 60 and 80% v/v (20 μl of each sample) of Eucalyptus oil were used. The scavenging effects of different concentrations of oil and Ascorbic acid (100 μg/ml) in the DPPH and NO method are illustrated in Table 2 .
The eucalyptus oil with 80% (v/v) concentration exhibited 79.55 ± 0.82% activity whereas standard exhibited 88.11 ± 0.71 inhibition by DPPH method. The scavenging effects of all other concentration were found to be relatively less than ascorbic acid. The concentration 80% (v/v) by NO method also showed all most similar percent inhibition. The concentrations 60 and 80% (v/v) shown statistically significant free radical scavenging activity (p < 0.05) by DPPH and Nitric oxide methods. The IC 50 was found at 33.72 and 29.23 (v/v) with DPPH and NO respectively for Ecalyptus oil. The standard used for both assay method was ascorbic acid (concentration 100 μg/ml) which shown 88.11 ± 0.71 and 91.24 ± 1.44 percent inhibition in two assay methods performed.
CONCLUSION
On the basis of the results obtained in the present study, it WAS concluded that a eucalyptus oil extracted from fresh leaves of E. globules showed presence of flavonoid, saponins, terpenes and reducing sugars. The positive test especially for flavonoid (Phenolic compound) in oil supported the idea that eucalyptus oil is having free radical scavenging potential. The in vitro assays by DPPH and NO assay
RESULTS AND DISCUSSION
Phytochemical evaluation of Eucalyptus oil showed the presence of flavonoids, terpenoids, saponins and reducing sugars. (Table 1) .
Eucalyptus oil was found to be potent free radical scavenger. The percent inhibition was found in concentration dependent manner almost same in both assay methods. The IC 50 value of eucalyptus oil was found to be 33.72 and 29.23 (v/v) with DPPH and NO respectively ( Table 3 ). The presence of flavanoid constituent upon phytochemical screening enhanced the chances of antioxidant activity and same was proved by these assay methods. [27] The in vitro antioxidant activity of Eucalyptus oil was performed by DPPH and nitric oxide free radical scavenging 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54 methods indicated that the oil of this plant is a potent source of natural antioxidant, which may be helpful in preventing the progress of various oxidative damages on cellular functions and also helps to eradicate several free radical born diseases. The particular components which are responsible for the antioxidant activity are currently unknown and further focus is needed to identify the actual responsible chemical constituent and its structure.
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